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Description (Ouicane ■3o6percHKR]: 
HaotipeTeaue oraocaTCfl k peuoaTizo-saajiHaKOHmrfu paoarau (PHP), a i 



Ifaparrea caocoo PDOCTftaoBBCHMR repueTBuaocmi aaKonoaaoro npocrpaHcraa nyrcy axy;aima 

' D ~!r HOrD ' ffa ^ KHHH ^yTpH ofcoAKOO KOJIOKHM DO OTOOmCHHB k jsaaorioBBOvy npocrpancTBy 

(aarBerams: ninKocrra M7XH ropbraamicu aapana). npoHcaanaT na«yBamtc o6cannoa kqtohhm h 
jrraoananjm saoopa uexny aonoHaoa 0 neueHTBbaj khubcu 



tou, *rro, eiHKpaa, coa^aiine bbCmtwhcto naanenaH nyreu 
* paapymcaax kothjohm ee tqjmo b aarepBane. d aoropoM e aontaeeoM 
^ocrpaocTDc kmoctch nea«aT t bo a b rarrepoanax. njc neueaTa acr. 9ro oaacao «jih nenocroocia 
o6cayoft aojiOHHbt. Bo-exopboc, m p Mw am r r aapqffa nponcoc uanoaoarpongpyewMfl, «rro woacr apaBccra a 
Bapyxncamo ao/ionmj n ncvceaTBoro aairan. 

Haatfeaee torn a ipofrxranao no TexBanocutt cynnaxrra BBnaerca cnooo6 ycTpaacaaH aaaonoomx 
ncpCToaoa ny-re* yoauiHniHH AaaMcxpa aonaatM 3* npefltnM ynpyrax fle^ofjuaart B HHxepea/ic ioojihibsh 
PI- YBejiaTOae naaweTpa vmaaati nptaciaoABT iiyrew rvfipveamtcxaro Bo^cflcraoa aa aojioaay aa 
ysacT%£ aooaanaaL 

Henocraroa poccthoto cnocooa sawnmmii b oWmnofi Tpynpewxocra patfox 3a onrr HBotooappuDcm 
nprnoacHaa aapacTDoro o6opynpeaHHa, aoropoe. aaa apaaano. ae orynraacTca Bbaxxofi KaflemnocTbio. 

3aA«a aacnnaaeTca b noHhimraan 9*^tkbhocto pe**oBXHC-*3CJwaaoBHbtx paoox a a caaxeaaa 
TpynoaarpaT. 

nocTaancHBaa 3ana<ia flocTaracra tcm. vto b caooo6c BoocTaaoaneHaa rrpMerBwaocTB oaaonoimoro 
niwcTpaacxaa nyrcu yacaaTOHa naaucrpa KoaoaHbi e aaTepaane BSOJianaa flaaMcrp aonoaabi 
yBcaraaaiOT 3a cwr yacjiawMBaaggeflcji a oftbeua apa Toepnonm aeosp wnRa-rod pa^ymam^efi cueca 
tHPQ Pi KOTopy» oaaatmaajorr a Konoany a coqna»T moct a aaTepaane aoaronaoi. ripa yrow b aawecTBe 
HPC acaanfasynr cvect loobcTsooyio aim nopnwx h oypoaux pa6or (CHTB). 

ycnemaocTb pcMDarao-BaoaaaMoaaMx paoor no Bcnpaaneaan aercpueTHMBocxa hootthoto aonma he 
apeaboaaer 50%. &ro o6*>acaaeTCH rcw, «rro apzueaaeubce BsoaauBOHabie uaTcpaanw (b ocbobhou 
aeueaTawa pacToop a pacraopbi cuon) o6jia«aioT o<5mpu Henocra-raoM - yca^craiocTbw. 

B npoqcccc saramyaTaaxH ea a a a omw rcpMrniHaocTb sasonoaaoro apocTpaacTBa caHxarrca. 
npauuuif^T aqn Booff eacTB a eM Harpyaoa aa oocanayw Kanoaay a 
ycTaaoancao, wo apa cshxchkb ^aaacaaH u r^nan™ npOTnoc-n, 
KojiDaaoa yueawBaerca. Boc aoau acp^opanxa Taam« apaatHBTr a y^nneamo cu 
aontna. B to mc bdcmh. saMcqcHo. vro acnocpsacracsHO a BHrqmaraax ncp^opaqra cqomeBKr /aoHTaxT/ 
tKararraoro aawaa c sonoaaaa yjiyroacrca. nocntjnnm <^aaT o^wicbhiot ja aamoiae M caaw apaxaraa 
aonoaaw a aei«aTy b payavraxe ee p&opuaitfm. nocae oapeoooaaa oficaaaoa kohohhu tokhc, aas 
apaaano. aafijao^aerca aapyaKaae ee Kouraara c oeuearou. npa yron aaatfonbmae Hapymeana adrraaxa 
oTMe^eaM a HBTepaanax nnacroa c auooaoft opoaanaeuocTbio a aaaepaaM. B aaacrax c noAocmcanofl 
BOfloa aapymeaaa aoaraaTa nocae oapeocoaaa ^aiac acero orMCHawrca a ooae BQAoia^THaoro aoaraaxa 
/BHK/Jll- 

Ooeaau pacderaua npoayoatyio cnooo6aocxb flaa aoffonmemaft eaflM aaabnesoro laoqxoaoopa ueamv 
oficaaac* «moaac« a ae««Ta^ 

Z z / ' - D-BByTpeaaxfl aaauerp ncMeBTBcax> annwai. kq d-BHeaaraa 

9 = <D -41 I / ; <1> 

■ •*•# 




flKaMETp oficanHOft kohomhw. w; p-oepeanaA Aawxcaaa. Ha; \ •KOS^aoaeHT 
coapoTaaaeuHB: H-Amraa uaKpoaaoopa. u; Q-paaaw Bonw. u^/cyr Bdc^cw ooooaaTOUH D-d- * : P/H . 
grad P. rj^e 5 - aaoop uejaay aonoHHoA a oexaaTHba/ aauaeu. grad P -rpaAaorr AaajxeaHH, fU/w. 



Toi^a $opMyaa /!/ 6j7;ex hucti. boa: ——-^ , 

Q = <6«i*45> / — ^1 ~ . <t> 

ao^HBKCHxa rtanjaaaOTecaax coapoTmOTeaaa aeooxoaHMo BbiMacaarb Kparepaft Peftnom^ca 



m #•"• -~ rnc v - KBHeMannecaaa aaoaocTb ao^bi / apa 70°C v - 0.5 ♦ ]0* 6 v 2 /^ 
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- 10 4 u; grad P - 4* 10 9 Ita/w. 

Cacrewa ypawnamfl /2-4/ pcmaerci mctowom Dtytfapa. 

T&khm o6paoou. qcpea saoop 0,1 u npn rpaflwcarc naancHKR 4 Mna/u k airrepeany nep$opaana 
CDcryixaTb osono 22 u 3 d^u b cy-nta. 

noebancaKc Aasnanm o o6caAHoa kotiohkc npnoG«HT a ywnreanoo cc AHaucipo. Paoorr« dot™ amor Ha 

CKWIMCO ByXBO D<*MCMTt> RWIOB* D ECJIOHHC, UTOObl CC DOOUHHfl pa^Dyc yWmTOUlC* B* 0,1 MM RJW 
IKpCTpNTHH MOttp03a30pa. 

Oopuyna Ana pwianhBbut iKpcwaqcrndt napyamofl ctcbkb Tpyfc* no 3^av Titan bucct bha /6/ 



u -Koa^HmraT riyaoooHa. p, - 0.25: E 



1 *Vr 4 



<Q> 



ynpyrocru A™ ctmh, E - 2.LK> 9 MIIa; P, -fflyTpeaacc A «™w. Mna; P a -namece Aomcme. 
Mna; rt -cnyTpcBHHfl pw TpyOu. m; r, -eaammfl p^piyc xpytuj. u. rj-d/r. 

nycn, Pj - Pj+P^ mm P,-Pj-P^- 

T«e P_ - B3<5brro«moc Awuichmc b Konouse I 



TorAa *opwyjia /5/ Gyner BWrfi^crb 



u = — p - CD 



< r*-rS < l_|l> < e*-rS npn 5 - KT V P, « 20 NOla; r, - 0.075 mc r 3 - 0.084 u. 

— ♦ Z F <B> 



1 £ 



»o-* *> Pw =33.7 KOla. 

r ..« = i ♦ 

*»0.0T5 »0 # OM 



P aC ^ g !^ ° ° ga3MBaiorr - irro °™ MC«Ay oCcanao* Koncmwfl r uewearHbtM aonbupw cytuctrmycx aaaop 
BC, M ™ W °" a 0 ,1 WtU ' T °^ OCTaTOTmo B kojiohhc oooAOTb ;;aivicmic 33,7 Mna h 3aaop 6yA<rr ncpcspbrr 3a ctct 
yB&utHoimt Hwm^paMCTpa KOJioam*. Tasoc AaancHHt a A axe Oonunee moxbd co^an, nyra 
p a BMaqegro b amosae wocra as BcsapMBoaroa paspymawmeft cucca /UPC/ n o toctooctk cunc* 
KJOccxKODofl p?in ropinjx m 6opo«jx pa6oT /CHT5/ (6J. 

IS^ aWtSH,t)T L r !!J*f^ < o6 P* 30M P-apynram upcmtbtx xpymuix lanrptuuvm (caanunxe nopc^u). 

OCTOflHWX M H«IC306CTaeHMX B^Cjraft, WWRHMX KJianOT, AJI« A0<^WM npHpOAHOTO KOUHtL 



HPC — upq^rwiROT coon nopoanBooOpasabce Bcropjrae k ucespMDoazxacHfaic umpaam*. 
PflMxivt c «woft inpioqayio peaanjoo (pH-12). npn cwmmBaHHH nopooma HPC c doaoh o^ynoi 
cycnaoaH (pa&xxa* o*coJ. Koropaa. 6yAy^a aansTan a mnyp. ^enaanbiH b o6mktc xaw>cjsanzBM 
P ^y^ 00 * c t^wokm apomi cxBaTUDaeicn. t«pacct, <ynjoGpoaBBo yBenBUHBancs b 
VraraHBe o6t>o<a - cjicactbhc n^QMmBDBB xaunoHCHTOB. Bapqnjgnqn c b cocrao HPC. 
Pa3BHT " K> ° nn ^|^^ I ^ WipoHHaro W aana w (6ojeoc 40 Mlla). IIoa Acftcraseif 

npWwwM^ cnooo6 B3Qiwn^ 

B ca^ajarmy oiy<xaioT atuioimy HKT c Tarau pactarou. trro6b( khzhhA kooca naxcA^icn Ba 10^20 w hhsc 
HHTcpsana nqx^opaonu npojxyiiTvnxmro roxacra. BoafiyjRAajor qfipxyjiHAjDo a apoMbmaxrr caBamiiHy DOAaft. 
oxnasACHBoA no 0-10°C. 
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3aroop«ioT HPC aa ncyje c TCMnepaiypoA O-10°C. 

npg cmpuTou OOTrytaoM npocTpaacro P HKT aaicataxBUOT cyaxa3ax> HPC b oGbc&ce. Keotixo/puou p/w 
3aznnBEBN ortny ^ma kohohhu d MHTcpcane 10-20 w. 

np^aanHsajOT cycncaaioo HPC pp BwpaomBanHH cc yposrafl b HKT b aarpytfso* npocrpaacraL 

n paro y pr gwapx HKT w> mytei pacranoxam* mumx nepftopaqpomibcx oTBeperafl h npn 
BBOOicqnmpcTM DpaMbiBawTcmamiy, BbiwuBan ■sfihixogHUfl o6i*u HPC. 

n^Buaarr HKT stone mrTepeana nq^opaqKa. rcpucmnpywrr aarpytW npocrpaHCTtw Ha epo^ 
acoOxqflmjDc atih pacmMpeHBH n orapw^ciraH HPC 

OcBanaajtrr CKBajumy. 

npcHuynvscreoM npewurvMoro cnoorfa hbtihttcr to, vro nepeipbrnte saaajioe jyiH ooerynnoaaH BO^bi s 
■"T^eany oep$opanpni npoocsfflvr he aa cot ra^puunraocKoro BraacflcTBaH aa aonosHy. a 3a ott 
° o6cajB*rfl KonosBB ioctb to pacompfaoiqeraR warepnajia. 8xo. BHKpeux. cmuurr 
BeooxiwajocTbj^raaoBKH naxepa; bo-otopkx. yuesunaer BpeucsBue twrpara b& npoBqpaae PHP. 
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Claims (Oopuyna K3o6percBH5i]: 

1. Cnooo6 eoocraBoanesKH rep^enrapcrg twaanraHoro npoerpaatrraa nyroi yuenircanw AH&ucnpa 
» HRTcpeane soonragnt, ornxrauoopiftcfl tcw. «rro /jHauerp kqjiobhm ywvawaxyr 3* cuer 
ompttai o otfoflue npn Tocpaeraai HeBspurorofl pupymaKmtcfi cuecn (HPQ. kotoovid 
oaitauHBawr b KonoHHy. HOoc^aOT uocrr BHHrqjeanc soojihipih. 



i 
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Drawlngts) [qepresH|: 



XapaKTepMCTKica HPC 



TaG/i h qa 



XapaicrepMcntica 



1. BoAocMecesoe OTHoiueHMe cycneM3*iM 

2. Pacxota nopouuca, tohh Ha 1 u ofoeiua 

3. PacrexaeMocrb no xoHycy AaHHH, cm 

4. flnormocTb cycneH3MM. r/ciu 3 

5. aarycreBaeMocTb, npw TeMneparype 20-25 rpawycoB C. mmh. 

6. CqenneHMe ksmjhr c Tpy6ofl, MHa 

7. ConpoTManeHMe kbmhr *wibTpauMfl bow, MITa 6onee 

8. flaanenne npn pacajHpeHHn, Mfla 



gHangHtie 



0,3-0.5 

1.8 
20,0-25,0 
1.8 
120,0 
5.0 
60,0 
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Description: 

This invention is in the area of insulation repair operations, i.e., it is related to the 
methods of restoration of the air tightness of the casing clearance. 

There is a known method of restoration of the air tightness of the casing clearance, which 
consists of the creation of excess pressure inside the casing string with respect to the 
casing clearance (by means of the injection of liquid or by means of the explosion of a 
blasting charge). This leads to the expansion of the casing string and the elimination of 
the gap between the string and the concrete block [1]. 

The deficiencies of the analogous method lay in the fact that, firstly, the creation of 
excess pressure by means of the injection of liquid causes damage of the string not only 
in the interval which contains concrete in its ring space but also in intervals where there is 
no concrete. This is dangerous for the integrity of the casing string. Secondly, the 
explosion of the blasting charge is a process, which is hardly controllable, which may 
lead to the damage of the string and the concrete block. 

Closest to the invention with respect to its technical merit is the method of removal of the 
excess casing clearance by means of increasing the diameter of the string beyond the 
elastic deformations in the interval of insulation [2]. The increase in the diameter of the 
string is achieved by means of the hydraulic effect on the string in the interval of 
insulation. 

The deficiency of the known method lays in the great labor input necessary for the use of 
parquet [sic] equipment, which, as a rule, is not highly reliable. 

Our task is to increase the efficiency of insulation repair operations while simultaneously 
reducing labor input. 

This task is achieved by means of the following: in the method of restoration of the air 
tightness of the casing clearance by means of the increase of the string's diameter in the 
insulation interval, the string's diameter is increased by means of the use of non- 
explosive breaking mixture [3], whose volume increases during hardening, where the 
mixture is injected into the string so as to create a bridge in the insulation interval. Here 
mixtiut° ne miXtUre minin8 md driUin8 ° perations is used 35 n on-expIosive breaking 

The success of the insulation repair work on the restoration of the air tightness of the 
concrete ring does not exceed 50%. This can be explained by the fact that the insulation 
materials used (mainly, concrete solution and resin solutions) have one common 
deficiency— they shrink. 
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During the operation of the drill hole, the air tightness of the casing clearance decreases. 
This happens as a result of the loads on the casing string and the concrete block. For 
example, it has been established that when the pressure in the drill hole is reduced, the 
strength of adherence of the concrete block to the string is reduced. All types of 
perforations also lead to the deterioration of the condition of the concrete ring. At the 
same time, it has been observed that, immediately in the intervals of perforation, the 
adhesion (contact) between the concrete block and the string is improved. The latter fact 
is explained by the increase in the force with which the string is pressed against the 
concrete as a result of the string's deformation. As a rule, disturbance of the string's 
contact with the concrete is also observed after molding of the casing string. Here, the 
greatest disturbances of contact are observed in the intervals of highly permeable Iayere 
and cavities. In layers with perched water, disturbances of contact following molding are 
observed most frequently in the area of contact between water and oil [1]. 

Let us evaluate by means of calculations the permeability for bottom water of the ring 
micro gap between the casing string and the concrete rock. The Darcy-Weissbach 
formula can be presented in the following manner [4]: 

[see original for formula] (1), where D is the inner diameter of the concrete ring, m; d is 
the outer diameter of the casing string, m; p is the pressure differential, Pa; X is the 
hydraulic resistance factor; H is the length of the micro gap, m; Q is the water discharge, 
cub. m/day. Let us introduce the symbols D-d= 8; P/H = grad P, where 5 is the gap 
between the string and the concrete block, m; and grad P is the pressure gradient, Pa/m. 

Then formula (1) will look like this: [see original for formula] (2). For the determination 
of the hydraulic resistance factor, it is necessary to calculate the Reynolds' criterion, [See 
original for formula] (3), where v is the kinematic viscosity of the water (at 70 °C v = 0 5 



In turbulent mode, the factor is determined based on the following formula: [see original 
for formula]. Let us assume the following numeric values: v = 0.5 • W 6 m 2 /c d = 0 168 
m;8 = 0.1 mm = 10^ m; grad P = 4 • 10 -6 Pa/m. 

The system of equations (2 - 4) is solved using the method of selection. 

In this manner, through the gap of 0.1 m, at a pressure gradient of 4 MPa/m, 
approximately 22 cub. m of water per day can permeate towards the perforation interval. 

The increase in the pressure in the casing string leads to an increase in its diameter. The 
calculations show by how much the pressure in the string should be increased in order to 
increase the string's outer diameter by 0.1 mm for the puipose of covering the micro gap. 

The formula of radial transposition of the outer wall of the pipe under Lamp's 
problem (5) looks as follows: [see original for formula] where \i is Poinsot's factor; 
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\i - 0.25; E is the elasticity module of the steel, E = 2. 1 . 10 5 MPa; P, is the inner pressure, 
MPa; P 2 is the outer pressure, MPa; r, is the inner radius of the pipe, m; r 2 is the outer 
radius of the pipe, m, r 2 [illegible] d/r. 

Let P, = P 2 + P exccss or P, - P 2 = P excess , 

Where Pexcess is the excess pressure in the string as compared to the outer pressure. 
Then formula (5) will look like this: [see original for foimula]. From where we obtain: 
[see original for formula] (6) 

At 8 = m; P 2 = 20 MPa; r, = 0.075 m; r 2 = 0.084 m 
[see original for formula] P excess = 33.7 MPa 

The calculations show that if there is a 0.1 mm gap between the casing string and the 
concrete ring, it is sufficient to create 33.7 MPa pressure in the string in order to cover 
the gap by means of increasing the outer diameter of the string. Such or even greater 
pressure can be created by means of the placement in the string of a bridge made of non- 
explosive breaking mixture, particularly made of bmestone mixture for mining and 
drilling operations [6]. 

Non-explosive breaking mixture is used mainly for the breaking of strong brittle 
materials (such as rock), concrete and ferroconcrete products, rock layers, and for the 
mining of natural rock. 

Most frequently, the non-explosive breaking mixtures are powdery non-combustible and 
non-explosive materials, which have alkaline reaction with water (pH 12). When the 
powdered non-explosive breaking mixture is mixed with water, a suspension (work 
mixture) is obtained which, sometime after being poured into the borehole in the object 
that is subject to breaking, sets and hardens while expanding its volume. The volume 
expansion is the result of hydration of the components of the non-explosive breaking 
mixture and leads to the development of hydration pressure in the borehole 
(more than 40 MPa). The effect of the hydration pressure in the body of the object is the 
development of strains that lead to the object's breaking [7]. 

The proposed method of insulation of the casing clearance is applied in the following 
manner. 

A string of pump-compressor pipes is lowered into the drill hole so that the lower end is 
located 10- 20 m below the interval of perforation of the productive layer. Circulation is 
caused and the drill hole is washed with water cooled to 0-1 0 °C. 
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The non-explosive breaking mixture is mixed with water at temperature of 0-10 °C. 

With the casing clearance open, the suspension of the non-explosive breaking mixture in 
the pump-compressor pipes is injected in the volume necessary to fill the casing string at 
the interval 10 - 20 m. 

The suspension of the non-explosive breaking mixture is injected until its levels in the 
pump-compressor pipes are even in the casing clearance. 

The pump-compressor pipes are elevated to the depth where the lower perforation 
openings are located and, if necessary, the drill hole, is washed so as to wash away the 
excess amount of non-explosive breaking mixture. 

The pump-compressor pipes are elevated above the interval of perforation and the casing 
clearance is sealed for the time necessary for the expansion and hardening of the non- 
explosive breaking mixture. 

The drill hole is utilized. 

The advantage of the proposed method is in the fact that the coverage of the channels for 
die peimeation of water towards the interval of perforation is done not by means of 
hydraulic pressure on the string, but by means of the creation of a bridge made of 
expanding material in the casing string. This, firstly, eliminates the necessity for the 
installation of a packer and, secondly, reduces the time consumption for the performance 
of the insulation repair operations. 
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Claims: 

1. Method of restoration of the air tightness of casing clearance by means of increasing 
the diameter of the string in the interval of insulation characterized by the fact that the 
string's diameter is increased by using non-explosive breaking mixture, which increases 
in volume when hardening and is injected into the string so as to create a bridge in the 
insulation interval. 



2. Method under Item 1 characterized by the fact that limestone mixture for mining and 
drilling operations is used as non-explosive breaking mixture. 



Drawings: 
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Table 



Properties of the Non-Explosive Breaking Mixture 



Property 


Value 


1 . Water-mixture ratio in the suspension 


0.3-0.5 


2. Powder expenditure, ton per 1 m of volume 


L8 


3. Spreadability according to the AzNII [Oil Scientific 
Research Institute of Azerbaijan] cone 


20.0-25.0 


4. Density of suspension, g/cub. cm 


1.8 


5. Thickening, at temperatures 20 -25 °C, min. 


120.0 


6. Adherence between the concrete and the string, MPa 


5.0 


7. Concrete resistance to filtration water, MPa more 
than 


60.0 


8. Pressure during expansion, MPa 


Up to 45.0 
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